In term of path integration theory, we examine U (3) L × U (3) R chiral theory of mesons (Li model) through integrating out fields of vector and axial-vector mesons. The corresponding effective lagrangian for pseudoscalar mesons at order p 4 have been obtained, and five quark-mass independent coupling constants L i (i = 1, 2, 3, 9, 10) in it have been calculated. It has been found that they are in good agreement with the values of χPT's at µ = m ρ .
any eligible low-energy theories of mesons have to be consistent with it. By using this claim as a criterion, the authors of ref. [4] [5] [6] [7] have examined, commented on or criticized several chiral theorical models of mesons. In particular,it has been pointed in ref. [4, 6] that a reliable low energy effective theory which includes meson resonances must return to χPT when the freedom of meson resonance is freezed, or "integated out". In this present letter, we try to use this idea to examine a new chiral theory, so called U(3) L × U(3) R chiral theory of pseudoscalar, vector-and axial vector-mesons, which was proposed by B.A.Li recently [8] .
We will call this theory as Li model below. Specifically, we will calculate the chiral coupling constants L 1 , L 2 , L 3 , L 9 , L 10 and H 1 by means of to Li model and through the path integration to freeze the fields freedoms of vector-and axial vector-meson resonances (or "integrate out" those meson fields ). And it has been emphasized in ref. [6] that L 1 , L 2 , L 3 , L 9 , L 10 are determined by five additions abstracted from QCD(or from general quantum field theory).
Li model is successful in phenomenological aspects. Various mesonic processes including pseudoscalar, vector and axial-vector mesons, and loop-effects related to electromagnetic energies of mesons have been calculated [8] [9] [10] . The results are in good agreement with data. It has been pointed out by Li that this model provides a unified description of meson at low energies. The basic inputs for it are the model's coupling constants g = 0.35, f π = 186MeV and m ρ = 0.77GeV . Theoretically,this model is also attrative. The model could be thought as a generalized Nambu-Jona-Lasinio type model [11] , and the vector meson dominance (VMD and AVMD) [12] is a natural consequence of the model instead of an input.Two of the chiral coupling constants have been calculated in ref. [8] through comparing the result of π − π scattering from U(2) L × U(2) R Li model with one from χPT. Obviously, a complete investigation to this problem by general quantum field theory is necessary.
2.The effective lagrangian can be found in ref. [2] 
L 2 is the non-linear σ model lagrangian coupled to external fields υ, a, s and p
where
and < M > stands for the trace of the matrix M. The external fields υ µ , a µ , s and p are hermitian 3×3 matrices in flavour space and are vector, axial-vector, scalar and pseudoscalar external fields respectively. U is a unitary 3 × 3 matrix
in this letter f π = 186MeV . The lagrangian (1) exhibits a local
Since the general lagrangian L 4 is to be used only at tree-level in χPT, and all the states to which it is applied obey the equation of motion
At chiral limit χ→0,the equation of motion ( 5) becomes
We are concerned with the effective lagrangian at order p 4 in this letter,
.., L 10 are ten real low-energy coupling constants at order p 4 which together with f π and B 0 completely determined the low-energy behaviour of pseudoscalar meson interaction to
, L 10 and H 1 are independent of quark-masses.
Therefore they could receive the contributions from the chiral symmetric models beyond χPT.
3.The lagrangian of Li model with 3-flavor reads[8]
where ψ are quark fields u, d and s, V is vector and A is axial-vector mesons fields, A is the photon field, Q is the electric charge operator of u, d, s quarks, W i µ is W boson. More explicitly, V, A,and u can be written as follows [8] 
where U is same as eq. ( 4). The U A (1) problem is not taken into account in this letter.
By means of path integral, the quark fields can be integrated out, the effective lagrangian of meson is obtained
The lagrangian L Im describes the physical processes with abnormal parity which will not be discussed in this letter.To the fourth order in the covariant derivatives in Minkowski space, the lagrangian L Re which describes the physical processes with normal parity takes the form
in which ∇ µ U is same as eq. ( 3), there are all three independent parameters in this theory and they are usually g, f π , m V .
4.Through the method of path integration to integrate out field freedoms of vector-and
axial vector-mesons in L Re ( 10), the low-energy coupling constants at order p 4 for Li model can be calculated.
For the sake of convenience we define
Then we have
and
With the above notations, the lagrangian ( 10) can be written as follows
All vector-and axial vector-meson resonances in Li model join meson dynamics via L µ ,
R µ and L Re ( 14). To order p 4 in chiral expansion, these spin-1 mesons exchange will induce a local lagrangian of type ( 7) with their contributions to L i .Our objective is to derive this lagrangian through completing path integration over L µ and R µ to L Re . For this purpose,
where (L Re ) 2 contains the terms with the second and the less second power of L µ and R µ , and (L Re ) 3,4 , the terms with the third and fourth power of them. (L Re ) 2 can be rewritten as
Noting the symmetry of L µ and R µ in L Re , we have
The terms with the third and the fourth power are
We now evalute the effects of spin-1 mesons (or L and R) exchange in L Re and work out the desirous effective lagrangian L ef f which contains pseudoscalar mesons only. The functional integal expression for L ef f is
Owing to Gaussian integral formula, the functional integrations over L and R in above equation can be performed exactly, and (L Re ) 3,4 can be treated perturbatively.
Substituting eq. ( 16) 
For comparing with ref [8] (similar to the quantity c in [8] ) we define
Furthermore, the solution of eq. ( 17) 
and index c denote classical slution of eq.( 17)
Thus, with L c and R c , we obtain the L ef f to order p
Substituting eq. ( 18)( 21) into the lagrangian( 23), the contributions of lagrangian L Re (eq. ( 10))to the coupling constants at the order p 2 can be found from the following expresion,
This is the lagrangian of kinetic energies for pseudoscalar meson after path integration to (ref. [8] )), however the third one
comes from the mixed term of left-hand and right-hand fields coupling < S However, when the vector and axial-vector mesonic fields were integrated out, this interaction made contribution to (L ef f ) 2 . This is why eq. ( 24) is different from original Li model's lagrangian for pseudoscalar meson at O(p 2 ) by an additional term. Numerically, the correction due to this new term is very few(few persents), but it is non-trivial.
To normalize the kinetic energies term of pseudoscalar meson, we have
Parameter F can be fixed by eq. ( 20) and ( 25)so long as g and f π are known.
The following equation can be easy proved
In addition, using eq.( 6) we obtain
Inserting eq.( 13)( 26)( 27) into eq. ( 23) we obtain the desired coupling constants L i and H 1 as follows, 
6.9 ± 0.7 6.7 L To the electromagnetic and weak interaction of mesons, the vector and axial-vector mesons play essential roles through VMD and AVMD. This idea were originally illustrated by Sakurai [12] , and enjoys considerable phnomenological support. In Li model, this idea is no longer an input, but a natural conseqence of the model. Thus, our success in this letter indecates that VMD and AVMD are finely compatible with χPT. Morever, in ref. [6] the authors have addressed that there are five conditions abstracted from QCD, which should be satisfied for any eligible chiral effective theories with vector and axial-vector mesons.
Because we have shown that the five coupling constants L r i (i = 1, 2, 3, 9, 10) of Li model are consistent with χPT, we conclude that Li model satisfies these conditions.
In ref. [8] , various aspects of low energies QCD theory have been investigated. Our systematic calculations to the pseudoscalar effective lagrangian at O(p 4 ) without any additional assumptions in this letter have further proved that the dynamics of pseudoscalar, vector and
